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(57)Abstract: 

PROBLEM TO BE SOLVED: To control the deformation 
of a resist pattern with high accuracy by indirectly 
measuring the end point of a resist deforming process. 
SOLUTION: A method of manufacturing semiconductor 
device including a step of forming a resist pattern 12 on 
a substrate 1 1 and another step of forming a finer resist 
pattern than the pattern 12 by deforming the pattern 12 
also includes a step of finding the deformation of the 
pattern 12 by detecting the variation of the film thickness 
or optical constant of the pattern 12 and another step of 
terminating the deformation of the pattern 12 by 
discriminating the deformation of the pattern 12. 



15 I'f/X Y-t<t- > 
'-2 



1 





LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 



http://wwl9ipdLjpo.go jp/PAl/result/detail/mairi'wAAAtua^ 1 1/14/2003 



Searching PAJ 



Page 2 of 2 



[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9.ipdl.jpo.go.jp/PAl/result/detail/main/wAAAtuaa3VDA414064047Pl.htin 11/14/2003 



mQyiummff (jp) 02) ^ jJ^ |^ ^ ^ (a) (mmm'^m^ 

#^2002-64047 
(P2002-64047A) 



(43)&IBB ¥J$14^2^28B(2002.2.28) 



(51) Intel 




FI 




H 0 1 L 21/027 




G03F 


7/40 5 1 1 2/H0 9 6 


G0 3F 7/40 


5 11 


HOIL 21/30 570 5F046 








514E 








jB«J10ft5 OL 7 H) 




<$R2000-250719(P2000-250719) 


(71)IH@A 


000002185 










(22)fi)eB 


¥J$12^ 8 ^22B (2000. 8. 22) 










(72)«W# 










*i^iajiiK4i:ajri6TS7S35# v- 








100086298 














F^'-A(#%) 2H096 AA25 HA05 








SFD46 AA17 AA28 



(54) mm(Dm] ^m^&m<oam&^i:xpm^mmm 



(57) im^] - ui?^ h/t*->OlWfflfi: 



12 L'yX h/T^-> 





1 

[0 0 0 1 ] 
[0 0 0 2 ] 

[0 0 0 3] ^LX±.U^mi:i>r>XLXhmf&X^fj: 



(2) 2002-64047 

2 

[0 0 0 4] 1. KiRy^x-^Ma^ffli^r u-^;^;^ h/^ 

[0 0 0 5] 2, imi^m^%\i''XVi^7.V^^^ — l^i: 

2 2 0fiig^i£:<-r5Si^fo 

[0 0 0 6] 3, mmtl^i^y^ b t^Rf&:^^Xi^i>:!^ 
StSi 1 iJb(cjl0jS;L)t U'-^^JX hz-^iJ^-^-i 3 2 
r. U'v^;^ h/^'^-vl 3 2 ^^^Jii^opflicjgi^;®^^ 

^L, ^0^«m^^>^LX. SJCSll 3 4 

v^;?^ h/'?!5^->'i Z2<omi:lK<-r^1^mmi^h^fhti 

5. 

[0 0 0 7 ] 

7 ^S^^SI CO B# F* >^ y D -fe p fiS -f 5 

»:ei^/^< . m^jL^t \.x^¥t\z^f^<D».i>v^m^^Ji^^^ 

[0 0 0 8 ] 

wm^^w: oMit p^fe *5 X u^mwn^mw: xh s o 

[0 0 0 9 ] *^9J(7:)*i$^*$|goKig:^ifeii, S«± 

-'^x^'i^mmfs:ui;>y^ v^^^-^^WM-r^nmt^ 
^yLfz^mwmw<Dni^^m\Li6\.^x . ^u^i>:^v<D 

so mm&i:nmLxm&^i^::^h^^^-><o^m^^M.^ 



3 

[0010] ii'm^m#m^^w:<Dmm^^v^. v^j 

[00121 ±|3« 1 (50i{£#flcti5gilii-ett. fflnstnic: 

[0 0 13] *5IPJ(Z)m2(7^ii^2S[»S{at^g|^. Stlii: 
[0014] JilBH 2 (O^mW^^m^WlX*^. a!l3£«IC 

[0 0 15] 

[0 0 16] «3(0*ig[ftSlig^g|i. SS±{C?i^;SL 

« o b ^ an s f ^ ay ^ ^ ^ IS ( t fc ^ >' ^ < ^ ^1 X. t> 

[0 0 17] :i(o^3(r>^mwmitmmv\t. m^^i: 

[0 0 18] 



(3) 4#BJ 2 002-64047 

4 

>Ssmi(?5^SEi;)?gffi«:, g|io«tffl&«^Eit::J: or Si 
[0 0 19] laKCT^-fct S1S1 l±(cjg;5ife^n 

i$^-yi 2(7)M^^ay^*r5o 
[0 0 2 0] yyx-^toii^gii^f 6S^r(7>i^^:^>^ h/^^? 

/<7 -VI 2(7)jg@:Tl 7'7X-7*a3l4'lca!)^UfcUv? 
7> — 2 0igJ5T 2 i:O^T i-r 2t^Z.<0^ 

/^;^^-vi 2(7:)^iHt>J^^i-^, :/^X-7MiSf}Oi^*l 
*W1, ::^7X-r^31=f»OjjSitIiSrW2^-r5i, ^ICOT" 
n-fer>^*co^tiJgc^i>l:l^wi ~W2-w<b/^:5o 

fi: ^ ^ ifi o iS^> 1: ^ li: ffi *5 -5 C <i! ^ ^ IJ ffl L ri ^ 
[0 0 2 1 ] *:^PJ(7>m 1 Oif£*{*Sga(c«S^ 

mmm^. m2<Dm.^mri^m\z.x.^xm.m'r^o 12 

[0022] [i2{C/T^-f J: 4^**Mit^S6 0O 
30 ttfcSffil 1 Srag-rs^-^:^^ 6 2;d^Kg$ivri> 

60 r(^>^-vs/^6 2it. m^m^'^^^v^xmi^^ 
li, T'^x-ri^i^trgstcT^tej/^iMigic, h 

/'^t^->-cOJKJi[t>L< li3t^^S«ra!J^-r'5aa^S6 4 
[0 0 2 3] ±lBm 1 (7>iii^fl£:Kii^g 6 0 X\%. 

•rs:?'7Xv{c^LrBS(c^tb/j^l^ttg^cay5^S6 4 

[0 0 2 4] \.tz.i^r>X. ±fS® l(Oif£^ft:SS!igS^g6 
0 1^. ttlfBli{cJ:oTKigLyi:it£i»»Slgco»!j^;^fe 

50 [0 0 2 5] fttc, *«Koit£^*Slgt^»!i£Pbrfe{c« 



5 

[0 0 2 6] liI3(ol^1-J:5ic. mt^2i±\zj^f&^ix 

/N*^->'2 2(Dmi?^a!j^-r-5o 
[0 0 2 7] mmMm^mn'r^m<Di^>^^ h/-?^-^ 

— >*2 2(Df^J^T 2 ^(7)^T 1 - T 2 C O D ir 
1 2 0i^ffid?*<7i^o 

[0 0 2 8 I -ff^t^-h. \^i>7. h^<^ — >'Z 2(D^:t\^ 

[0 0 2 9 ] ijmMmttKoms^wi . i3mMm^<Dm 

[0 0 3 0] ^id. 2 (r)^ii#S4ig^S{c{S 

[0 0 3 1 ] H 4 IZTTi'tX 5 ic. ^^^KiiS^g 7 0 O 
ixy^£t52 1 ^«g-r^mgil5 7 2 i)mW:^ixr\^^^o 

1^7 VT'T-^jS^ixri.^^o ^biC. ag^7 2{C^g 

^n^Ste2 1 o±;^(c:ii. u-v^;?^ h/^t?^->coM^t> 
[0 0 3 2] ±12^ 2 CDii^ii^^^Siiii^g 7 0 Xlt. gO^ 

[0 0 3 3] Ltzt^^X. ±IBm2 04^^3g^Kiti^g7 
0 1:3:, fII51l3{cJ;oT!JtP^Lyt^2Sf*ggoKit:)^ft 



(4) 4#M 2002-64047 

6 

[0 0 3 4] ±lB^*ft:$iig^g 7 0 T'li, 
fiS;*iX7tStg2 l^Sffi*>t)^>'r7 3-t**Df^L, 1^^ 

{ci^i?;?; h/^<5^-y(7:)^j?^^ffi:«>>p5Sy^t^7 4 

(f. SlSt^ai^ 1 5 o^gg^/^ori/^So i^v^;^ h/-? 

3^rsiTL, m^2 i^^n'r^ztxi-i;>:^ 

10 [0 0 3 5] *igi^o» 2 o^mwmmmmzm 
^^2<Dmm<omm%:. m5<7:>m^mf$.m\zx^xmm 

-The 

[0 0 3 6] ii5{C;ri^-rcl:p{C. ^mWMl^mWiSO 

\t. W5IBll4{cJ:or!aejt/L*^<*$4iggg7 oo:tra 

S4as7 3^^>ii]tT«ijffli-rsct 5(ctitt>or-fci9. m 

3 (7 3 a-7 3 g) ^R<j-, ^n^'tlOM^!^ 
7 3IC^fS3-rSteg{cay^||7 4 (7 4 a-7 4g) <Sr 

[0 0 3 7 ] *^K(7)if^3if2(:^go$iit*'fe(c>HI 
6m3(0|IME(7>?i?liS:. 0 6(D«s&«jS;illcJ:or!5l?g 

[0 0 3 8] il6(c^-f i:5{-. S^Ks lilcj^j^c^n 

ix5it#li2iili;&>b 31JKot>^o{c^{b-r6o 
[0 0 3 9] *^*^goSiii:ferfe{c>es5m 3 <DmM(D 

^m^mm't^^m^wum,mw:t\^x\t. hum a. m 

40 ^\zx.-^xmn\.ti^(r>^m\i^hz.tt^^^xh^. 

[0 0 4 0] *^I^OS3CO#3|t»ftiiiKg|C« 

^mm(Dmm^. mi (omitmi».m\::.x.^xnm-r^^ 

[0 0 4 1 ] i]7lc/i^-ri:5{-, SiJ^ffif^-y >/<9 li 
Sl> ||2 0::^n-^;^5^^>'/-<9 2. 9 3^^5^SiLr^S 

4lc^|gg^ixTi^5o L^c;6^or, 805^ <i: :/ p 

5(? •t^^^-y^'/^g 2, 9 3tt:, rtffl(cs«i lA^ag^n 



(5) 



2002-64047 



3tSffiSr-mfl03£fflf--^v^<9 ijc^tr. w^;^;^h/< 

m2(75yn^;^f^.^y/<9 3{cS1g^«ALrii;tJD 

[0 04 31 iE^iSrMi. :/D^>^*[i^^^t5mi, 
^\^f^^f^\^^tz^. ay^ffl^-^v/^9 ir*^«:;^,(7)a!l« 

s x.tzM'ifitKmm^xz.mm^'t^ ^m.xh 

[0 0 4 4] 



[0 04 51 *^0j(75«l-S3Oi|£«ft:Si!i§3^gli, 

mi] ^^m<D^m#mw:<Dmi&^m\^m^mi<Dm 
[0 21 :i^^momi(o^mwm^mmzm^mm<om 

[041 :^^^(r>%2(D^m^wu^mm:i^m\<on 

[HIS] *^0J(7)m2(O^iS^2^$;[iSSSSJc«5»2o^ 
[S6l *«8^^*i»*^aoigig*?fetC#6S3(^3^ 

[SSI #*cou'i;^;^ h^'N'^5^->o^?i^:/P-fe^^^-r 

1 ol *l^*ouv^;^ h/^c^-vo^Jg:/^-^;^*:;^ 

[^?Ff■<7)!^5^] 



It 



74 



[041 



70 



J J J ? 'J J J J J 



/«^71 



■^22 
-72 



OOOOOO" 



[0S1 

112 112 112 112 112 112 



111 



^ R Icl 





(7) 



4#gB2 002-64047 




